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PURPOSE: To prevent a sealing defect by uniformly distributing spacers 
over the entire part of a liquid crystal panel at the time of sealing liquid 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the liquid crystal display panel characterized by providing the following The 
process which applies a sealant to the field by the side of one [ at least ] electrode formation in the shape of a frame 
among the substrates of a couple. The process which makes the particle which has 0.2-0.6 micrometers or a path small 
4 to 12% to the liquid crystal layer thickness which it is going to form and control between the substrates of the 
aforementioned couple adhere and fix to the field by the side of one electrode formation of the substrates of the 
aforementioned couple. The process which trickles liquid crystal material on the field by the side of the 
aforementioned electrode formation surrounded by the aforementioned sealant. The process which the field by the side 
of the one aforementioned pair of each electrode formation of a substrate is made to counter, piles up under reduced 
pressure, extends the aforementioned liquid crystal material, and forms the aforementioned liquid crystal layer between 
the substrates of the aforementioned couple. 

[Claim 2] The aforementioned particle is the manufacture method of the liquid crystal display panel according to claim 
1 characterized by being covered with adhesives and fixed to the field by the side of aforementioned one electrode 
formation. 

[Claim 3] The manufacture method of the liquid crystal display panel characterized by providing the following The 
process at which viscosity applies the sealant of 50000 or more cps to the field by the side of one [ at least ] electrode 
formation in the shape of a frame among the substrates of a couple. The process which trickles liquid crystal material 
into the field by the side of the aforementioned electrode formation surrounded by the aforementioned sealant The 
process which the field by the side of each electrode formation of the substrate of the aforementioned couple is made to 
counter, piles up under reduced pressure, extends the aforementioned liquid crystal material, and forms the 
aforementioned liquid crystal layer between the substrates of the aforementioned couple. 

[Claim 4] The manufacture method of the liquid crystal display panel characterized by providing the following. The 
process which forms at least the frame which consists of a sealant doubly along this field on the field by the side of one 
[ at least ] electrode formation among the substrates of a couple. The process of the aforementioned sealant by the side 
of electrode formation of the aforementioned substrate which trickles liquid crystal material within the inside limit 
most. The process which the field by the side of each electrode formation of the substrate of the aforementioned couple 
is made to counter, piles up under reduced pressure, extends the aforementioned liquid crystal material, and forms the 
aforementioned liquid crystal layer between the substrates of the aforementioned couple. 

[Claim 5] The manufacture method of the liquid crystal display panel according to claim 4 characterized by leaving 
and excising the No. 1 [ at least ] inside of the frames which consist at least one side of the substrate of the 
aforementioned couple of the aforementioned sealant after closing the aforementioned liquid crystal material. 
[Claim 6] The manufacture method of the liquid crystal display panel characterized by providing the following. The 
process which trickles liquid crystal material into the field by the side of the aforementioned electrode formation 
surrounded by this frame that applies to the field by the side of one [ at least ] electrode formation of the substrates of a 
couple the frame which consists of an optical hardening type sealant, arranges a shading means near the inside of this 
frame, and consists of this sealant. The process which the field by the side of each electrode formation of the substrate 
of the aforementioned couple is made to counter, and is piled up under reduced pressure. The process which light is 
irradiated [ process ] at the aforementioned sealant and stiffens this sealant. 

[Claim 7] The manufacture method of the liquid crystal panel according to claim 1, 3, 4, or 6 characterized by dropping 
the aforementioned liquid crystal material using the dispenser which has liquid crystal feed holes to the down side, and 
has the needle which is arranged in the liquid crystal material container with which an internal pressure is maintained 
uniformly, and this liquid crystal material container, and opens and closes these liquid crystal feed holes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the liquid crystal display panel which 
closes and forms liquid crystal material between the substrates which trickle liquid crystal material into a substrate and 
[OOO2T 11 ^ m ° re dCtail ab ° Ut ^ manufacture method of a li( I uid crystal display panel. 

[Description of the Prior Art] The liquid crystal display is used in the latus field as display from points, like thickness 
is thinly lightweight and there is little power consumption. The liquid crystal panel for displaying the character and 
picture which are the principal part of a liquid crystal display has the first substrate in which the transparent electrode 
was formed, and the second substrate in which drive circuits, such as TFT, were formed, and liquid crystal material is 
enclosed among those substrates. 

[0003] As a method of enclosing liquid crystal between the substrates of a couple, there are a vacuum pouring-in 
method and the vacuum dropping pouring-in method, for example. The vacuum pouring-in method piles up two 
substrates at intervals of predetermined on both sides of the closure member of the shape of a frame which has opening 
m part, and constitutes an empty cell. If put this empty cell into a chamber, and opening of an empty cell is 
continuously changed into a reduced pressure state the interior and dipped in liquid crystal material, next nitrogen etc. 
is introduced into a chamber and the pressure inside a chamber is made high The difference of the internal atmospheric 
pressure of an empty cell and the atmospheric pressure in a chamber is absorbed and filled up with liquid crystal 
material in an empty cell. For example, it is proposed by the Provisional-Publication-No. 62-No. 89025 official report 
[0004] However, according to this method, when creating a large-sized liquid crystal panel, the purge timing for 
making the inside of a chamber into a vacuum starts for a long time. Moreover, in order to dip an empty cell, required 
hatchet cost becomes [ a lot of liquid crystal material ] high. Moreover, it takes the time and effort which closes 
opening after liquid crystal enclosure, and the time and effort which washes the liquid crystal adhering to the 
circumference of opening. On the other hand, the vacuum dropping pouring-in method has many advantages. Drawin g 
6 is the perspective diagram having shown roughly the closure process of the liquid crystal broken into the vacuum 
dropping pouring-in method, and is drawing 6 (a). - (c) It is each process, respectively. 

[0005] Drawin gs (a) It adheres to the sealant 22 which consists of an optical hardening type resin on the first substrate 
21 which formed the pixel electrode, the TFT element, the orientation film, etc. then in the shape of a frame. Moreover 
liquid crystal 23 is dropped inside the frame of this sealant 22. Moreover, the transparent electrode and the orientation ' 
film are formed also in the second substrate 24, and the field by the side of the transparent-electrode formation 
counters the pixel electrode forming face of the first substrate 21 . On the orientation film of the second substrate 24 
the spacer (not shown) is sprinkled uniformly. This spacer is an almost spherical particle with a diameter of several ' 
micrometers which consists of a resin etc., and when the first and the second substrate 21 and 24 are made to rival it is 
used in order to make uniform the gap between substrates 2 1 and 24 (gap) over the whole panel. 
[0006] Next, drawings (b) The second substrate 24 which adhered the spacer to the first substrate 21 which trickled 
liquid crystal 23 is piled up in a vacuum so that it may be shown. And a sealant 22 touches the second substrate 24, and 
if the circumference is made into atmospheric pressure from a vacuum, the first and the second substrate 21 and 24 can 
draw near according to the atmospheric pressure difference of cell inside and outside in the place where a closed space 
was formed with the frame of a sealant 22 between the first and the second substrate 21 and 24. Liquid crystal 23 
spreads in a longitudinal direction between the first and the second substrate 21 and 24 at a radial as the first and 
second intervals of the electrode substrates 21 and 24 narrow at this time. 

[0007] Thereby, it is drawing 6 (c). It fills up with liquid crystal 23 within the limit of the sealant 22 between the first 
and the second substrate 21 and 24 completely so that it may be shown. Here, the gap between the first and the second 
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substrate 21 and 24 is equalized over the whole panel by the spacer. Moreover, re-alignment for doubling precisely the 
mutual position of the first and the second substrate 21 and 24 on pixel level at this time is performed This is 
performed by moving the first substrate 21 or the second substrate 24 to a longitudinal direction. If re-alignment is 
comp eted, ultraviolet rays will be irradiated, a sealant 22 will be stiffened and closure of liquid crystal will be 
completed. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles by the manufacture method of 
such a liquid crystal display panel. First, in case liquid crystal is dropped at one substrate and two substrates are 
stretched, the rapid flow of liquid crystal arises between two substrates. Therefore, the spacer made to adhere 
uniformly beforehand moved by the rapid flow of liquid crystal, and it spread in the radial from the center of a panel 
and it might incline annularly and might incline near the sealant of a panel edge. Thus, when unevenness arose in the 
spacer distribution, the gap between substrates in a panel side becomes uneven, and the performance of a liquid crystal 
panel might be reduced. J 

[0009] Moreover, depending on the relation between the diameter of a spacer, and gap ** between substrates the 
spacer and the substrate front face might contact more strongly than required. For this reason, when moving a substrate 
tor re-alignment, the substrate front face was contacted strongly, the orientation film and the electrode layer might be 
damaged or the spacer might bar movement of a substrate, moreover - the time of filling up the cell between substrates 
with liquid crystal - closure - although carried out using the pressure differential of the inside of the frame of a 
member, and an outside, since a closure member was still in a soft state by un-hardening when filled up, the crack 
might arise in the closure member with the pressure, and poor closure might occur 

[001 0] the closure which drawing 7 showed the liquid crystal display panel which such poor closure generated and 
was inserted into the first and the second substrate 21 and 24 - two kinds of cracks 22a and 22b have arisen in'the 
member 22 one crack 22a - closure ~ the time of the inside of the frame of a member 22 being a vacuum - closure - 
it is generated from the outside of the frame of a member 22 with the pressure of the atmosphere which works inside 
Crack 22b of another side is produced from the inside of a frame 22 in many cases by the pressure of the liquid crystal 
material 23 and the compatibility of liquid crystal and a sealant which work outside, closure - if such cracks 22a and 
22b arise in a member 22, liquid crystal material will leak from a cell, or air will enter in a cell, and the display 
property of a liquid crystal display panel will be reduced 

[001 1] Moreover, there is contamination of liquid crystal as one of the factors related to the display performance of a 
liquid crystal display panel. It can ask for contamination of this liquid crystal by measuring the voltage retention 
between the counterelectrodes which sandwich liquid crystal. The capacity to maintain the potential difference of a 
counterelectrode is so high that this voltage retention is high, and the capacity to drive liquid crystal is high closure - 
a member - the graph of drawing 8 measured change of the voltage retention by the time of irradiation of the 
ultraviolet rays for hardening at the center and edge of a liquid crystal display panel this graph - a horizontal axis - 
UV irradiation time and a vertical axis - the voltage retention of liquid crystal - it is - the line of a graph - A - the 
center of a display panel, and B - closure of a display panel - a member - it is a nearby thing although it hardly 
changes even if the voltage retention of the liquid crystal of a liquid crystal display panel center section irradiates 
ultraviolet rays for a long time, as this graph shows ~ closure of a liquid crystal display panel - a member - the 
voltage retention of nearby liquid crystal is falling, so that UV irradiation time becomes long In addition UV 
irradiation conditions were performed within the limits of a maker's recommendation conditions 
[0012] this - ultraviolet rays - closure ~ a member - when near liquid crystal irradiates, it is for liquid crystal and a 
closure member reacting, and the resultant's melting into liquid crystal, and polluting liquid crystal contamination of 
this liquid crystal - closure - a member - although generated in near, it spreads with the passage of time and the 
performance of the whole liquid crystal display panel is reduced In case this invention is made in view of such a 
conventional trouble and liquid crystal is closed between substrates by the vacuum dropping pouring-in method 
Distribute a spacer uniformly over the whole liquid crystal panel, equalize the gap between substrates, and the display 
performance of a liquid crystal display panel is raised. Moreover, while preventing the injury on the substrate side by 
the spacer it aims at offering the manufacture method of the liquid crystal display panel which makes movement of the 
substrate for re-ahgnment easy. 

[0013] furthermore, the time of this invention closing liquid crystal between substrates by the vacuum dropping 
pounng-in method - closure ~ the poor closure by the crack initiation of a member is prevented, and it aims at 
ottering the manufacture method of the liquid crystal display panel which can improve the yield of a liquid crystal 
display panel furthermore, this invention - closure - a member - contamination of the liquid crystal produced by 
irradiation of the ultraviolet rays for hardening is reduced, and it aims at offering the manufacture method of the liquid 
crystal display panel which can improve the display performance of a liquid crystal display panel 
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[0014] 

[Means for Solving the Problem] The process which applies a sealant 2 to the field bv the side nfW r i . , 

dSSSS^S^?? ^ iS SOl I ed ^ manufacture ™*od of the aforementioned liquid crystal 
display panel characterized by being covered with adhesives and fixed to the field bv the side of aforLLrinZl «„„ 
electrode formation Or the process at which viscosity applies the sealant 2 «S^«tTS£^T 

mmmmm 

frames 2a and 2b which consist a. least one side of the sub S Le™Ld 4 SSentiolS S e oft 

Iv lnn 2 (a) K • S0lv f , by ^ manufacture meth °d of the aforementioned liquid crystal panel characterized 

[0019] 

[0020] Moreover, a particle can be made to adhere to a substrate certainly by forming the fiSS^sSStoAT 
electrode formation side of a substrate, making a particle with adhesives adhere nud.^Z^^^ 
dropping liquid crystal within the limit of a sealant, and closing liquid crystal under reduced 
particle is passed by the rapid liquid crystal flow at the time of being filled up with l^^S^^L 



rage ^ 01 5 

etc., it can prevent inclining and distributing a particle on a substrate, and the homogeneity of ****** between the 
substrates in a panel side can be raised. Since especially the particle of the above-mentioned path is easy to pass, there 
is wrap need in this particle with adhesives. 

[0021] Moreover, since it is hard coming to damage a sealant by viscosity's adhering the sealant of 50000 or more cps 
to the electrode formation side of a substrate in the shape of a frame, dropping liquid crystal within the limit, and 
closing by reduced pressure-ization to external force, poor closure of the sealant at the time of being filled up with 
liquid crystal between substrates can be reduced. Moreover, the frame of a sealant is doubly prepared in the electrode 
formation side of a substrate at least along the direction of a substrate flat surface, the pressure differential of sealant 
inside and outside at the time of enclosing liquid crystal by [ of the frame ] dropping liquid crystal inside most and 
closing under reduced pressure is eased, and generating with poor closure can be reduced. Moreover, by [ of the frame 
of a sealant ] leaving the inside most at least and removing a substrate, finally an unnecessary closure frame is removed 
and a liquid crystal display panel is simplified. 

[0022] Furthermore, contamination of the liquid crystal which liquid crystal and a sealant react and produce can be 
prevented by irradiating ultraviolet rays by establishing a shading means near the inside of the frame of an optical 
hardening type sealant to which it adhered at the electrode formation side of a substrate, dropping and enclosing liquid 
crystal material within the limit of a sealant, irradiating ultraviolet rays, and stiffening a sealant. Thereby, the display 
performance of a liquid crystal display panel can be raised. 

[0023] Dropping of the liquid crystal material in this invention is using the dispenser opened and closed with a needle. 
According to this, drip could be made uniform with high degree of accuracy, and, moreover, it was checked 
experimentally that repeatability is good. 
[0024] 

[Example] Then, the example of this invention is explained based on a drawing below. 

(The 1st example) Drawing,! (a) - (e) It is the cross section showing roughly the manufacture method of the liquid 
crystal display panel concerning the 1st example of this invention. 

[0025] In those drawings, although the first substrate 1 consists of glass etc., transparent electrodes and orientation 
films, such as ITO, are formed in the whole surface in fact, patterning of the circuits, such as a TFT element and a bus 
line, is carried out further and liquid crystal is supplied on the TFT element etc., a transparent electrode, TFT, etc. are 
omitted drawing, in order to clarify explanation. First, drawing 1 (a) The sealant 2 which consists of an ultraviolet-rays 
hardening type resin etc. is formed in the field by the side of electrode formation of the first substrate 1 in the shape of 
a frame, and the liquid crystal 3 of the specified quantity is dropped by the well-known method inside the frame of a 
sealant 2 so that it may be shown. Moreover, the field where liquid crystal 3 was dropped among the first substrate 1 
counters the adhesion side of the spacer 5 of the second substrate 4, and is arranged. 

[0026] The second substrate 4 consists of transparent materials, such as glass and a quartz. Moreover, although the 
black matrix, the light filter, the common transparent electrode, and the orientation film are formed in the side which 
counters the first substrate 1 among the second substrate 4 in order, they are omitted in order to simplify explanation. 
Next, the sealant and spacer which were adopted by this example are explained. 

[0027] (sealant) It is important to choose the sealing material of suitable viscosity so that a sealant 2 is for example, 
UV hardening type, and serves as adhesives of the first and the second substrate 1 and 4 at a next process, it may be for 
dividing the space which moreover encloses liquid crystal 3 between substrates and a sealant 2 may not cause poor 
closure by the pressure differential of cell inside and outside in the case of restoration of liquid crystal 3. 



[0028] 
Table 1] 


itibttttECcp) 


10,000 


20. 000 


50, 000 


100.000 


*fit*a (96) 


4 0 


8 0 


2 


0 



[0029] Table 1 is a table having shown the relation between the viscosity of a sealant, and a closure percent defective. 
The incidence rate with a closure percent defective very high when the viscosity of a sealant is 20,000 or less cps as 
this table shows, and a sealant poor [ the viscosity ] in 50,000 or more cps is a low very much. Therefore, it is desirable 
that viscosity uses the material of 50,000 or more cps as a sealant 2. 

[0030] (spacer) On the orientation film by the side of the second substrate 4 (un-illustrating), uniformly, the spacer 5 is 
sprinkled and it adheres to it. A spacer 5 is the particle of a uniform size and consists of almost spherical plastics etc. 
When the path of a spacer 5 pastes up the first and the second substrate 1 and 4 by the sealant 2, it is decided to make 
uniform liquid crystal layer thickness between substrates over the whole. Moreover, the path of a spacer 5 must also 
take into consideration not barring substrate movement in the case of the re-alignment of the first performed at a next 



process, and the second substrate 1 and 4 
[0031] 
[Table 2] 
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itteiiJ? (.urn) 


1.8 


5.0 


5.2 










&iftj?i7 (urn) 


±0. 1 


±0.1 


±0. 1 



5.4 


5.6 


TT 


»f 


«"/ 


"I 


±0.1 


±0.1 


±0. 15 



[0032] Tab e 2 is a table in which the difference of ****** between substrates and the diameter of a spacer showed 

iZn,T 0uld H be , reIat ^ t0 m ° V Tf * ,° f 3 SUbStrat6 ' and lia * uid ^ thick ^uniformity. Liqurt ctysSck 
nonun formity shows die error of the liquid crystal layer thickness actually formed between substratel Here when a 
diameter changes the liquid crystal layer thickness of the first and the second substrate 1 and TStite 5 
micrometers (product made of Hayakawa rubber) spacer 5, the liquid crystal thick nonuniform ty in foe whole state and 

2£EtL° ? h rT ment by re ' d0ubling is shown - ^ examination of movant hereof a 

substrate was performed by fixing one substrate by the vacuum chuck, fixing the substrate of another side bv another 
vacuum chuck, and applying the 50kg force to a longitudinal direction y 
[0033] When ****** was 5.0 micrometers or less about movement of a substrate so that clearly from Table 2 that is it 
was the same as the diameter of a spacer, or movement of a substrate was impossible when smdler man it die 
nSforti * ,d T T f! t0 m ° Ve " 5 - 2 micr0meters or more - About liquid crystal Si ck 

cZgdesT 6 86 y miCr0meters 311(1 il out b y 5 -6 micrometers or less that it is 

[0034] If these are taken into consideration, when a diameter will use the spacer which is 5 micrometers it is desirable 
to set liquid crystal thickness to 5.2-5.6 micrometers. That is, the greatest diameter of a spacer isZSood fSta 
more desirable tiian the liquid crystal layer thickness between substrates to make it small 0.2-0 6 Aerometer That s 
die thing of the liquid crystal layer thickness between substrates and the path of a spacer large abomTto 12% is 

tZt * «\ m Hlt eXampl ? With 3 diameter 0f 5 ^meters was used for thfspacef [Vd ****** 

between the first and the second substrate 1 and 4 was set to 5.2 micrometers 

[0035] By the way in order to make a spacer 5 adhere to the front face of the second substrate 4, the method of mixing 
a spacer 5 with a solvent etc. and spraying on the front face of the second substrate 4 in 80-90-degree ^Ttaosph™ 
adopted. According to this method, before a spacer 5 reaches the second substrate 4, a solvent evSoratesSnlv a 
spacer 5 adheres to the front face of the second substrate 4 in the state of a grain. At this time Snt fac? of me 
second substrate 4 adheres to a spacer 5 by adsorption [ be / chemical / static electricity-/ it ] As ofo™ Serins 
methods, a dry atomizing process etc. is sufficient. J P adtlerm g 

[0036] | Moreover, it is desirable to use as a spacer the spacer with which the coat of adhesives was formed in the front 
face, for example^ can prevent foe second substrate's 4 adhering to a spacer 5 certainly by this, poZg aTpacer 5 dv 

Si °T I 6t ?'L u diStribUti ° n ° f a S P acer 5 becomin g « Therefore! the homSy o Sqxrid 
crystal layer thickness of foe whole liquid crystal panel improves. "urnogeneity or me liquid 

[0037] To say nothing of being what is produced by being fixed by the strength of the grade to which a spacer can 
foe 1 w 5™ W ^ ° r m ° re than SUCh 311 eff6Ct does not "—ty nee? to cm^oi^SeSus of 

has foe ate 1^ "T* 3180 " ^ ^ which P™ essed the tenkSS? 

SSJSf a u dlfference as the diameter of a spacer, an effect is produced 

n th w £ e T Ple ' ^ ^ ? makC * e SpaCer (product made ^ Hayakawa rubber) covered by adhesives adhere 
to the front face of foe second substrate 4, heat treatment for 30 minutes was performed to adhesion processlne of fo? 

ZTZ 5 ,° S C ; ThUS ' aftCT hayin § formed * e sealant > Bering foe spacer XZg foe fit 

and he second substrate 1 and 4 rival, it is drawjngi (b). The cell 6 between foe first and the second suSe 1 and 4 
is filled up with liquid crystal 3 so that it may be shown. suostrate i and 4 

[0039] When filled up with the liquid crystal, foe second substrate 4 is carried and pressed down on foe first substrate 1 

lo^td q CiySt l 3 ^ int ° ±C VaCUUm in ^ Substrates 1 «* 4 ' «* atmosphere is ^IdT 

atmospheric pressure from a vacuum in foe place which foe sealant 2 stuck with foe front face of the second substrate 
4. Since the interior of the cell 6 closed by foe sealant 2 is a vacuum and the outside of a cell 6 bec^mTatao^heric 
pressure at this time, by the pressure differential, foe second substrate 4 can be drawn ne* to foeforect on^foe first 

[0040] In tins case, since liquid crystal 3 spreads inside a cell rapidly when returning a surrounding atmosphere to 
atmospheric pressure, although a rapid flow arises in liquid crystal 3, since foe spacfr with adhe sTves^used Us 
washed away by foe spacer 5 at the flow of liquid crystal 3, a spacer distribution^ not inZ^Z l spat 5 can be 
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maintained in the state where it was distributed uniformly at this example. Moreover, although there is a big 
atmospheric pressure difference in a cap's 6 the inside and outside at this time and a sealant 2 receives a big pressure 
poor non-hardened hatchet closure still tends to produce a sealant 2. However, in this example, since viscosity is using 
the material of 50,000cp(s) as a sealant 2, with the pressure, it is hard coming to receive an injury and generating with 
poor closure can be reduced sharply. 

[0041] When the state where the gap 6 between the first and the second substrate 1 and 4 was completely filled up with 
liquid crystal 3 is shown, it is drawingl (c). Becoming like, the ****** becomes the predetermined value d. here - 
liquid crystal - thick -- d is 5.2 micrometers Although not shown in drawing in detail, the spacer 5 is not in contact 
with the first front face and homogeneity of a substrate 1 in fact, since it is not flatness and is irregular, since the 
orientation film made of a resin etc. is formed in each electrode formation side of the first and the second substrate 1 
and 4, and the glass substrate itself has a curve further -- liquid crystal -- thick -- d becomes a bigger value than the 
diameter of a spacer 5 

[0042] At this time, since the sealant 2 has not hardened, it shifts the position of the first substrate 1 or the second 
substrate 4, and performs re-alignment. This process is performed under atmospheric pressure. At this time, since the 
path of a spacer 5 is smaller than the liquid crystal layer thickness between the first and the second substrate 1 and 4 
0.2 micrometers, mutual movement of the first and the second substrate 1 and 4 is not barred, and re-alignment can be 
performed easily and certainly. 

[0043] After re-alignment and drawingl (d) Irradiate ultraviolet rays 7 by the high pressure mercury vapor lamp at a 
sealant 2, it is made to harden, and the first and the second substrate 1 and 4 are fixed so that it may be shown, next, 
drawingl (e) **** - the portion outside the sealant 7 of the second substrate 4 is cut, and it removes with the 
unnecessary spacer 5 between the first in the exterior of a sealant 2, and the second substrate 1 and 4, and liquid crystal 
3 Therefore, a liquid crystal display panel is simplified and it becomes easy to treat. 

[0044] As mentioned above, at this example, by using a spacer with adhesives, a uniform distribution of a spacer can 
be maintained over the whole panel, and the work which took 1 hour or more in the 10 inch class conventionally is 
completed in several minutes. Moreover, substrate movement for the re-alignment of a substrate can be ensured now 
by using the spacer of a diameter smaller 0.2 micrometers than the liquid crystal layer thickness between substrates. 
Furthermore, as a sealant, since viscosity is using the sealing material of 50,000 or more cps, generating with poor 
closure can be reduced and the yield of a liquid crystal panel can be improved. 

[0045] It is not necessarily easy to create a liquid crystal panel so that the above conditions may be fulfilled. Although 
the thing of the diameter of various kinds is marketed and it is easily available about the diameter of a spacer, it 
becomes [ a constant rate and ] change of jurisdiction about liquid crystal whether it is dropped with repeatability 
sufficient with high precision, and supplies with the point of this technology, the result in which this invention person 
did investigation examination using various dispensers - electromagnetism - an opening-and-closing formula nose-of- 
cam needle type thing ~ best - and it found out that only application was possible 
[0046] Table 3 is the result of investigating precision about various dispensers 
[0047] 
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[0048] electromagnetism ~ the dispenser of an opening-and-closing nose-of-cam needle formula « for example, 
drawing 2 (a) It has structure as shown, drawing 2 (a) it sets and the cap 12 on whom the point sharpened attaches in 
the soffit of the liquid crystal receipt machine 1 1 which contains liquid crystal 3 - having ~ the cap's 12 center - 
dipping - one hole 13 is formed moreover, a cap's 12 dipping ~ on a hole 13, the needle 14 which can move up and 
down by electromagnetic arranges - having ~ the vertical movement ~ the soffit of a needle 14 ~ dipping ~ the upper 
part of a hole 13 « it is constituted so that a hole may be closed or opened Moreover, the interior of the liquid crystal 
receipt machine 1 1 is adjusted so that it may always become a constant pressure. 

[0049] next, electromagnetism ~ a liquid crystal dropping supply performance is shown in drawing using the dispenser 
of an opening-and-closing nose-of-cam needle formula For example, AKYURAJIETTA by the no boss was used. 
Moreover, liquid crystal used ZLI-4792 (Merck make). The size of 4 kgf/cm2 and a needle 14 of the internal pressure 
of the liquid crystal receipt machine 1 1 is 26G. 

[0050] It is drawing 2 (b) about the relation between dispensing time (open time of a needle valve), and liquid crystal 
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drip, and the experimental result of the liquid crystal drip per unit time at each [ of dispensing time ] time. It is shown. 
According to this experiment, good linear relation is between dispensing time and liquid crystal drip, and the liquid 
crystal drip around unit time is fixed in a high precision. 1 
[0051] next, electromagnetism -- when the precision and repeatability of liquid crystal drip accompanying the increase 
in the shots per hour of liquid crystal by the dispenser of an opening-and-closing nose-of-cam needle formula were 
examined, the result as shown in drawing! was obtained According to this, when the shot of the liquid crystal was 
continuously carried out 100 times in two days, the error of the amount of dispensers is less than **1%, and high 
degree of accuracy and high repeatability were obtained. In addition, similarly the conditions of the shot on the 1st and 
the 2nd were set up. 

[0052] electromagnetism -- it turns out that it is suitable also for the dropping pouring-in method which trickles liquid 
crystal in vacuum atmosphere since a structure top is possible also for using the dispenser of an opening-and-closing 
nose-of-cam needle formula in a vacuum In addition, generally liquid crystal is dropped in atmospheric pressure. 
(The 2nd example) A shading film is prepared in the inferior surface of tongue of the second substrate 4 which met the 
sealant 2 near the inside in order to prevent contamination of the liquid crystal 3 which prevents the reaction of the 
sealant 2 and liquid crystal 3 by ultraviolet rays 7, and is produced by the reaction in this example, and it is ********. 
The detail is given below. 

[0053] Drawing 4 (a) The plan of the shading film 8 formed in the second substrate 4, and drawin g 4 (b) It is the cross 
section. Drawing! (a) The shading film 8 formed in the background through the second then transparent substrate 4 is 
shown. The shading film 8 is the field which met inside the frame-like sealant 2, it is formed in the outside of a 
viewing area 9, and it is decided that it does not lap with a sealant 2 and a viewing area 9. If too near, since the 
formation field of the shading film 8 laps with a sealant 2, or the portion which is not hardened by the sealant 2 will 
arise, it is desirable to prepare few crevices between the shading film 8 and a sealant 2. Moreover, although the shading 
film 8 may be formed in the second substrate 4 bottom, its second substrate 4 bottom from the point of shading 
precision is more desirable. 

[0054] If the shading film 8 carries out patterning of the film (for example, chromium film) which constitutes the black 
matrix film formed in the second substrate 4 and it is formed in order to raise display quality, it does not make a 
manufacturing process complicate. In order to stiffen a sealant 2, in case ultraviolet rays are irradiated, it is drawing 4 
(b) to the exterior of the first and the second substrate 1 .4. The shading mask [ like ] 10 is placed and the UV 
irradiation of a viewing area 9 is prevented. The shading field by the shading film 8 is because it is restricted between 
the viewing area 9 and the formation field of a sealant 2. 

[0055] Moreover, although a shading film may be prepared in the first substrate 1 side when irradiating ultraviolet rays 
from the first substrate 1 side and stiffening a sealant 7, wiring of a bus line etc. is formed in the first substrate 1 with 
metals, such as aluminum, therefore, as for a shading film, forming with an insulating material is desirable. Thus, since 
ultraviolet dosage irradiated by the about two-sealant liquid crystal 3 by forming the shading film 8 can be lessened 
sharply, the reaction of the sealant 2 and liquid crystal 3 by UV irradiation can be reduced, and contamination of liquid 
crystal 7 can be lessened extremely. And with the external shading mask 10, the reaction of the liquid crystal in a 
viewing area and the minute amount molecule of a sealant 2 was prevented, and generating of contamination of liquid 
crystal 7 is suppressed. 

[0056] As mentioned above, in this example, since it is made to prevent the UV irradiation of the liquid crystal near the 
sealant, contamination of the liquid crystal by the reaction of a sealant 2 and liquid crystal 4 is avoidable in the case of 
sealant hardening by UV irradiation. As described above, when it shaded and liquid crystal electric resistance was 
fallen by evaluation of voltage retention, using T-470 (a cationic polymerization type, the product made from the 
Nagase tiba, 100,000 cp) as a sealant, most decline in liquid crystal retention was not seen. In addition, as liquid crystal 
3, ZLI-4792 (Merck make) is used and the irradiation conditions of the ultraviolet rays of a sealant 2 are 5000mJ/cm2. 
It carried out. 

[0057] It becomes unnecessary in addition, to make ultraviolet rays into the shape of a beam, to irradiate only the 
frame-like sealant 2, and to use a shading film in this case. 

(The 3rd example) Although the overall flow is the same as what explained the manufacture method of the liquid 
crystal display panel concerning the 3rd example of this invention in the 1st example, the formation methods of the 
sealant for closing two substrates which counter differ. 

[0058] Drawin g^ (a) and (b) It is the plan and cross section of a liquid crystal display panel in the state where liquid 
crystal was enclosed. Drawing! (a) It sets, sealant 2b is formed in the outside of sealant 2a in a panel, and liquid 
crystal 3 is enclosed inside sealant 2a. The space between sealants 2a and 2b is a vacuum, and the outside of sealant 2b 
is the atmosphere. Before piling up the first and the second substrate 1 and 4, sealants 2a and 2b are made to adhere to 
the first substrate 1 in a vacuum, in order to form such double sealants 2a and 2b. And if the first and the second 
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substrate 1 and 4 are piled up, it pastes up and atmosphere is made into atmospheric pressure, the first and the second 
substrate 1 and 4 can draw near, and the interior of sealant 2a will be filled up with liquid crystal 3 Although the 
m/Sm^ lant 2b becomes atmospheric pressure at this time, it is still a vacuum between sealant 2a and sealant 2b 
[0059] The inside of sealant 2a is a vacuum mostly until it fills up with liquid crystal 3 completely inside sealant 2a in 
case surrounding atmosphere is made into atmospheric pressure and liquid crystal 3 is enclosed between substrates ' 
However, it can change into the state where the outside of sealant 2a was also made into the vacuum by preparing a 
sealant doubly in this way. Therefore, it can prevent a rapid pressure differential arising within and without sealant 2a 
and generating with poor closure of sealant 2a can be avoided. 

[0060] Moreover, after completing enclosure of liquid crystal 3 and stiffening sealant 2a at least, an outside [ a / sealant 
2/ ot the second substrate 4 ] is cut and removed. Therefore, the material of sealant 2b is seldom limited, but can use 
various material. Thus, by preparing the frame of a sealant doubly, poor closure can be reduced and the yield of a 
liquid crystal panel can be improved. 
[0061] 

[Effect of the Invention] Like, according to this invention, form the frame of a sealant in the substrate which was 
described above and which has a transparent electrode etc, and liquid crystal is dropped at it within the limit In the 
liquid crystal display panel which liquid crystal is enclosed [ panel ] between substrates and stiffens a sealant by piling 
up m a vacuum another substrate to which the spacer was made to adhere, and returning the circumference to 
atmospheric pressure, and its manufacture method By using what has a diameter smaller at least 0.2 micrometers than 
the liquid crystal layer thickness between substrates as a spacer, movement of the substrate in the case of re-alignment 
can be ensured, maintaining the homogeneity of the liquid crystal layer thickness between substrates 
[0062] Moreover, it can prevent pouring a spacer by the liquid crystal flow and a distribution of a spacer inclining by 
using a spacer with adhesives as a spacer. Thereby, the homogeneity of the liquid crystal layer thickness between the 
substrates over the whole panel improves. Moreover, when viscosity uses the thing of 50000 or more cps as a sealant 
since a sealant becomes strong to external force, poor closure can be reduced. Furthermore, since the internal and ' 
external pressure differential of the frame which closes liquid crystal by preparing the frame of a sealant doubly can be 
eased, poor closure can be reduced. Thereby, the yield of a liquid crystal display panel can be raised 
[0063] Moreover, since contamination of the liquid crystal which liquid crystal and a sealant react by ultraviolet rays 
and is produced by preparing a shading film near the sealant of a substrate can be prevented even when irradiating ' 
ultraviolet rays, in case it is made to harden as a sealant using an ultraviolet-rays hardening type material, the display 
performance of a liquid crystal display panel can be raised and stabilized. Since dropping of the liquid crystal material 
in this invention is using the dispenser opened and closed with a needle, it can equalize drip with high degree of 
accuracy, and, moreover, repeatability improves. 
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-4 7 9 2 (pOl^K) £JBV^c 0 ttfiJR<A«l lOrt 
Iffi/E^^Jxtf 4kgf/cm 2 , ~— HVH 4 0>*£f*0IJ;i 

[0 0 5 0] x >r *'0'*»*IB] K/w^i/^Bft 
HI) £ffiS«Tfi£<oM$l<!: N x^*^v*b#M£)#b# 
& ic*s It 6 WW S fc 9 otilTt^^M £ H 
2(b) cwltiatill -x^^^^Btffii: 

0# Pel fete 9 OMIT SttiS v *f*«T*- j£ i ft o X ^ 

[0 0 5 1 ] &(c v m«BHHife«8=- K^co^V 

o o mis a * n ufc t z 5, x ^ x-<>"9-m<Dmm'±± 
[0052] mmmm!fc$&~- ka^s^x ^ 

ofc»r^*«4^Tffi»-iS3t«*rRlte>-CV^-5o 
[0 0 5 3] El 4 (a) «t, *r<DS4R4^?gflKStLtca 

5tiK8^5pffiia, 04(b) tt-towffiia-e&So 04 

(a) T?tt, a«ft*Zl^S4E4*iiUT^WSfl!lJw?efiK 



£*utcit3teM8;^£ft-c^6 0 2«tefflt8ra\ Mo-> 

£ *X> v'-zM* 2 * J: t>^^®« 9 dtefift e> 

2 fc«ftofc5ifiiiffixtf, '>-/w*t2fcfl!Yk*ttftv^ 
Uftfc£.CZ><DX\ X7fefll8 te/-/i/»2i:oHl:f4fc 
•r^ftEgra SrRtt 5 C LI \ £ fc«5fcJBI 8 IS, 

[0 0 5 4] jfofcttsra:. 8e^aa£fiS&5fc#>l;:^:r 

StRl. 4(7)^35(^1214 (b) Oj;5^S*v7^io^ 
Bv^T^^«9 0^j®Ba^^Kih-r^ 0 K*JM8(c 
J: 9 <b i/— /v« 2 (DMf&W&t <D 

r${~mbtix\s^z>fabx&z> 0 

[0 0 5 5] *^j»«r*-^fflKl^«^e>fiB*f 
ft 4?©BI»3ftS Alft ¥<D&mXMf££t%X & *) . *:<Dtz.#) 

mymnmm&ttnxMj&-f% z t tmit lv \ ^ ^ j; 

■e#S^T% *^j»R8*ttwJ:S>'-^tt-2t«fi3i:^ 

<omMi t is—tvft 2 co»fift5H^ fc (DjKfi^Kih LtS 
[0 0 5 6] &s±l<t>£ 5 i^, *mtfl-efj, i/->u»iE 

40 fc«*4<o»S^j:s««(0«Sfe*[iBB-e#5 0 v—A- 
ttatT-4 7 0 WftVl^S, 1 
077c p) ±ELfcJ:5JcJl3tLT««««tt 

fife»*^«Ttt»irAe>nft^ofc 0 ft*\ »ft3il 

T, ZL 1 -4 7 9 2 U/^m Srffit\ 5/-^*t2 
<0**i»<DflM**tttt5 0 0 OraJ/ cm 2 t Ltc 0 
[0 0 5 7] ft*\ *^|»*tr-A«^UT#«<D^- 

fflv^-5ie^s«ft<ft-5 0 
50 (monmm) **m^»3sb»«^«-5*4**^ 
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*^(ommmm. mi(ommmxm^tL^<r>k±w 

[oo5 8] i5(a),(b) m&t>mA£tlfcVtM\Z 

3j^A£*XX^£ 0 i/-/l-tt2 a t 2 b (Ofn\(D^f^Y± 
^nl^^0 2 a t 2 hZMfc-tZtzfriaL m 10 

-Mi^SKi, 4%mnz>m^, n^xm-n 

I«ll^>-/^2a, 2 b£tt;&£it-6 0 -^LX, fg 
-St/^^coS^ l , 4 £fi*a^fc>-£Xig3gr L#B^£; 

^ftXffii, 3/^-/14* 2 a (Dftm^ftmZtlZo ^(D 

2 a ^>-/^2 b <t<7)P*m^c7)££T*&5o 
[0 0 5 9] ITSfa 3 £&f£ 

^t-#tA-r5^, «*3#*>--/l/tt2 aOrtffifJIC^ld 
^«£ft6£Xte^-A4*2 a <DftmmZ\£M&Xh 20 

kfcXZZo If^oT, v^-^2 aOrt^(^igi:^ 

[0 0 6 0] M3(D^A^TU>4< £ fcv' 

-/^2 a ^^$^rfcmT\ ^Zl(7)Ste4c7)>— 
2 a J: 9 t>^#J^WLT^«9^n5o ^(Dtctb, > 
-/l4t 2 b co^sHifc £ !9 P£^£*iT /iWft^/B 
t5C^^t^6o CO J; 51-. ^-;v^^2ll^ 30 

[0 0 6 1 ] 

[m^o^*] j^_h^fcj: ?\z*mw\z±ti^ mm 
&*xmte&i?^xmm*±%L!£\cmi-z t j: ots 

TK^^SffiP^^^^i¥$ J: 9 V>< thO. 2n 40 
m/h£l^<0£1£ffllh6C<hlcJ;!9, SffiB^ffofsJI?) 

[0 0 6 2] £fc, *-<-lJ-<b LXlg5t#jtf£(7);^- 
MzMVX&<teZ<DXmit^&£i&mir6Z kfcXZ 50 



#M¥8- 1 0 6 10 1 
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x, ^^ih^5#^rt^com^^^ftxt6<D 

X\ m±^&Zi&m'tZ>zktfX%Z> 0 & 

[0063] is-svttk isxmftmmtm(Dtfn 
zfemLmik£^%m\z%Kmzm^%M&xi>. m 
fc<o^-/uttftmzmytm&W!rtzzk\-£^x, 

V fc /u#^K* LX£ t5**©f9!feS: 

[Hi] 01(a) -(e) *««COfglO||J£^J{c# 
[0 2] 0 2(a) Wfi^IlI»i(lfif61^ 

SB, 0 2(b) ti^^^^^x^ffit^-r^^^fio 

[03] B3«t, mmmfflifcm-- k/^*>«*^ * 

[0 4] 01lC^Ufc^fi*^^/PCDiiit^feco-X 
S«r»*»C^U, 0 4(a) fcfcJFffilS, 04(b) ttprSQ 

[0 5] *»W©»2©j|lt«^«S****^*^ 
KSM^-Ig^^t, 0 5(a) te¥ffi0, 0 5(b) 

[0 6] 0 

6(a) -(c) f±*ixJpix#ia«r^j»«H-c»j)6 0 
[0 7 ] S§*(D^^/N^/i,ojKig*fe(- J: 19 ± Cfc 

[08] «§*^SS^«^/^/K^ffi}5t*'fe(-*3V>X, 

7^Xfc5 0 

[^ORBJ] 
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2 , 2a, 2b, 22 
3,23 jSfi 
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8 mytm 

9 ^^®«c 
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l 1 ftAJRMS 
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